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lo reap the full benefits of owning an oscilloscope 
you need to be thoroughly familiar with what it is cap- 
ible of doing, and alert to all opportunities for finding 
new ways to utilize this instrument. Another essential re- 
quirement is to keep your scope in top-notch operating 
condition, so you can rely on its ability to furnish dis- 
tortion-free test results. A well-maintained oscilloscope 
1 Skilled technician is at 


in the hands of izor-sharp tool 


for cutting the toughest service problems down to size 


Amplifier Tests 


Maintenance in oscilloscopes, as in TV receivers, Is 
largely a matter of tube replacement; however, various 
circuit faults may also develop with continued use. A 
series of simple tests should periodically be made to un- 
cover and localize any such defects. The following 


checks are especially useful 
Nonlinearity 


A scope should be capable of providing full-screen 
deflection without producing nonlinearity of the trace 
due to overdriving of the amplifiers. To make an ac- 
curate check of linearity, connect any AC voltage 
source to both the vertical- and horizontal-input termi- 
nals of the scope, as shown in Fig. 1. The AC voltage 
may have a sine, square, or sawtooth waveform; identi- 
cal test results will be obtained in any case. The fre- 
quency can be 60 cycles, or any frequency within the 
pass band of the scope amplifiers 

Advancing the vertical and horizontal gain controls 
causes an inclined line to appear on the scope screen. 
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Fig. 1. Setup for simultaneously checking the linearity of 
vertical and horizontal amplifiers of an _ oscilloscope. 


his line will be straight, as shown in Fig. 2A, if ampli- 
fication is linear. As the gain controls are further ad- 
vanced, the ends of the line may begin to curve (Fig. 
2B), indicating that amplitude distortion is being intro- 
duced. The direction of curvature shown in this photo 
indicates overloading of the vertical amplifier; bending 
in the opposite direction would be evidence of over- 
loading in the horizontal amplifier. 

Nonlinear amplification is most likely to be caused 
by weak tubes, low B-4- voltage, or incorrect tube bias 
due to a leaky coupling capacitor. A somewhat less 
probable cause is a decrease in value of an amplifier 
plate-load resistor. 

If overloading cannot be avoided at the highest gain 
settings, the amplifiers should at least be operated so 
that the nonlinearity is symmetrical (with opposite 
curvatures at both ends of the trace, as in Fig. 2B). 
[his is an assurance that the scope is providing the 
greatest possible amount of undistorted amplification. 
If the test line has a C-shaped curvature, as in Fig. 2C, 
nonsymmetrical overloading is indicated. This symptom 
indicates a defect such as a loss of bias on an amplifier, 
which introduces amplitude distortion into all but the 
lowest-level input signals. 


Push-Pull Amplifier Balance 


All vertical amplifiers used in scopes will ring, or 
produce damped oscillations, when driven with square 
waves having a sufficiently fast rise time. (See Fig. 3.) 
The ringing pattern shows whether the push-pull ampli- 
fiers in the scope are balanced for high-frequency re- 
sponse—in other words, whether the reaction to trans- 
ient signal peaks is as good as it might be. 

[he ringing patterns in Fig. 3 are nonsymmetrical, 
indicating an unbalance in a push-pull vertical amplifier. 
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(A) Normal response 


(B) Symmetrical overloading. 


(C) Nonsymmetrical distortion 
Fig. 2. Results of the amplifier-linearity test. 
Chis condition can be caused by shorted turns in a peak- 
ng coil, or by incorrect inductance values. The same 
nonsymmetry is noticed if the plate-load resistors in a 
push-pull stage have widely different values 


Other Square-Wave Tests 


Ringing without overshoot may be observed on 
quare-wave tests, as illustrated in Fig. 4. Lack of 
overshoot indicates that plate-load resistors in succes- 


100,000 cps 





Fig. 3. This nonsymmetrical ringing pattern in square wave 
is an indication of unbalanced push-pull output stage. 
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sive stages have incorrect values. It is possible to obtain 


flat over-all frequency response in a vertical amplifier 


by compensating for a falling high-frequency response 
in one stage with a rising high-frequency response in 
the next stage. However, this results in rounded corners 
with “steps” in square-wave reproduction. Another dis- 
advantage of staggering vertical-amplifier stages is that 
the stage with the falling high-frequency response will 
overload on high frequencies before it overloads on low 
frequencies. For instance, if a chroma (color-bar) 
waveform is displayed, the 3.58-mc component will 
show limiting distortion sooner than the 15,750-cycle 
component. 

Sometimes a low-frequency square-wave test of a 
vertical amplifier shows an unsymmetrical spiking with 
tilt, as seen in Fig. 5—an indication of poor low-fre- 
quency response. In such cases, look for a poor or 
open plate-bypass capacitor in the cathode-follower in- 
put stage. To provide the highly efficient bypassing 
needed at this point, an electrolytic filter capacitor is 
commonly used. When replacing this capacitor in a 
wide-band scope, make sure the new unit has a low 
inductance at high frequencies; otherwise, it will cause 
selective degeneration that will attenuate the high-fre- 
quency portions of the input signal. If square-wave or 
video-sweep generator tests of the vertical amplifier in- 
dicate a loss of response above 2 or 3 mc, try shunting 
a 1000-mmf mica or ceramic capacitor across the elec- 
trolytic unit to counteract its inductive effect 


Amplifier Phase Shift 


If the vertical and horizontal amplifiers of an oscil- 
loscope are both in good condition, neither of them 
should introduce any noticeable phase shift at fre- 
quencies within their region of flat response. However, 
certain defects in amplifier circuits can distort the 
signals by causing different degrees of phase shift at 
different frequencies. 

To detect this condition, connect the output of a 
signal generator simultaneously to the vertical and hori- 
zontal input terminals of the scope, as was shown in 
Fig. 1. Make tests at several different frequencies which 
fall within the pass band of both amplifiers. At some 
setting of the horizontal and vertical gain controls, an 
inclined line similar to Fig. 2A should appear on the 
screen if there is no phase difference between the am- 
plifier outputs. Any phase shift will cause an ellipse to 
appear in place of the line, as in Fig. 6 

If phase shifting is observed at low frequencies, 
check the coupling, bypass, decoupling, and grid-leak 
capacitors in the amplifiers. To find the cause of high- 
frequency phase shift, check the peaking coils, and con- 
sider the possibility of a change in stray capacitance 
due to faulty lead dress. 


Astigmatism 


A circular pattern, obtainable with the test setup 
shown in Fig. 7, can be used to determine whether the 
trace can be sharply focused at all points on the screen 
If some parts of the trace are always fuzzier than others, 
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Fig. 4. “Stepped” effect in square wave is produced by an uneven frequency response in the vertical amplifier. 





regardless of how the focus control is adjusted, the con- 





dition called astigmatism 1s present 

When single-ended deflection is used to drive the 
CRT, some astigmatic distortion is always present. The 
input signal is applied to only one deflecting plate, 
while the opposite plate remains at AC ground poten- 
tial; consequently, the center of the “electrostatic lens” 
travels back and forth across the screen as the signal 
voltage varies. On the other hand, the electrostatic lens 
remains centered on the axis of the CRT gun in a 
double-end deflection system, because the average value 
of the push-pull drive signal in this system is zero re- 


gardless of the value of signal voltage. Therefore, 





double-ended deflection minimizes astigmatic distortion 





Some scopes contain an astigmatism control for 
minimizing focus variations. Since it interacts with the 
focus control, the two adjustments should be “rocked 
in” for the best over-all results 











Nonlinear Sweep Fig. 7. To check for astigmatic distortion, put this circular 

When a 60-cycle sine-wave display appears com- trace on the CRT screen; check the focus all around. 
pressed at the right, as seen in Fig. 8, the sawtooth de- beam. The trace appears as seen in Fig. 9. 
flection waveform is being distorted by poor low-fre- 7 
quency response in the horizontal amplifier. As a rule, Vertical Amplifier—Over-All Response 


the trouble is easily corrected by using larger coupling If a sweep generator covering the video-frequency 


range is available, it can be used to check the frequency 
ilso result from lowered plate-supply voltage to the response of a vertical amplifier. This test, which is 


capacitors. Note, however, that a nonlinear sweep can 


horizontal oscillator, which forces the oscillator tube to especially valuable in wide-band scopes, follows the 
operate in its nonlinear region Same procedure as for a response check of a video 

Heater-cathode leakage in the CRT puts AC on the amplifier in a TV receiver. Fig. 10 shows a typical re- 
cathode and causes intensity modulation of the electron sponse curve as it would be displayed on the screen of 


—_ f 
Fig. 5. Unsymmetrical spiking and tilted tops in this 
square wave are the result of low-frequency attenuation suspect nonlinearity in the 


Fig. 8. When one side of waveform appears compressed, 
horizontal sweep circuit. 


Fig. 6. In the amplifier test of Fig. 1, phase shift will 


Fig. 9. Heater-to-cathode leakage occurring in cathode-ray 
cause an ellipse to appear in place of a straight line. 


tube commonly causes intensity modulation of the trace. 
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(A) Test-equipment connections 





(B) Vertical-amplifier pattern 








Fig. 10. Frequency-response check of amplifier 

the scope being tested 
Vertical Amplifier—Stage-By-Stage Check 

lrouble in a vertical amplifier is often isolated most 
easily by making a stage-by-stage check of frequency 
response. This test usually requires driving a double- 
ended stage from a single-ended generator However, 
this is readily done with the use of a bypass capacitor, 
as shown in Fig. 11 

[he stage shown in the diagram normally receives 
two identical, but out-of-phase, input signals (Nos. | 
ind 2) from the preceding stage. A temporary con- 
version to single-ended drive can be made by shunting 

25-mfd capacitor from the No. 2 grid to ground, and 
ittaching the “hot” lead of the generator to the No. | 
1rid—-or vice versa. The common cathode resistor then 
provides paraphase inversion, and the stage operates 
as if it were being driven from a double-ended source 

Since the output from this type of sweep generator 
is generally limited to 0.1 or 0.2 volt, the test does not 
result in very much pattern height on the screen. How- 
ever, even a quarter or half inch of deflection is sufh- 
ient to reveal whether the Stage has an adequate fre- 
quency response or whether one side of the amplifier is 


defective 
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Fig. 12. In a DC scope, any change in input DC voltage 
level causes trace to be deflected either up or down 
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Fig. 11. Push-pull amplifier converted to single-ended 
drive to permit stage-by-stage frequency-response test 
DC-Amplifier Maintenance 

“DC scopes” have no blocking capacitors anywhere 
in the path from the circuit under test to the vertical 
deflection plates; therefore, as Fig. 12 shows, the trace 
line will be deflected up or down by any DC voltage 
applied across the vertical input terminals of the scope 
Because of this action, DC amplifiers require a little 
more attention than capacitively-coupled amplifiers. 

Trouble in the power supply is more quickly appar- 
ent in a DC scope than in an AC scope. Since the di- 
rect-coupled amplifiers operate as a chain, with one 
Stage obtaining operating voltages from the next stage, 
any deviation in supply voltage is likely to affect the 
centering of the trace. Similar behavior can result from 
defects such as off-value load resistors, which would 
have a much less noticeable effect on AC amplifiers 

You will often notice that the trace line in a D¢ 
scope will move up and down as the vertical-gain 
vernier control is turned. To provide a means of stabi- 
lizing the resting level of the CRT beam, scopes of this 
type usually include a vertical-balance potentiometer. 
Chis adjustment should be set in the following manner 
First set the vertical-gain vernier at minimum, and use 
the vertical-centering control to bring the trace exactly 
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Fig. 13. Equivalent input circuit appearing across the 
vertical-amplifier terminals of a typical service scope 





to the middle of the screen. Then advance the gain 
vernier to maximum, and note how far the trace shifts 
up or down. Adjust the balance control, and again 
check the amount of trace shift occurring between maxi- 
mum and minimum gain settings. Continue to operate 
the balance control until the shifting has been reduced 
to a minimum. 

This adjustment should be made only after the scope 
has been warmed up to the point where the plate re- 
sistances of all vertical amplifier tubes have become 
stabilized. After installing new amplifier tubes, age 
them overnight before attempting to make balance ad- 
justments. It is sometimes helpful to select tubes with 
extra care for use in DC scope amplifiers, since some 
tubes will be found to produce slight drifting even after 
they have been aged. 

Up-and-down drifting of the trace line in an AC 
scope can be corrected much more easily—replacement 
of a leaky coupling capacitor will usually do the trick 


Input Attenuators for Wide-Band Scopes 


To maintain linear amplitude calibration and flat 
frequency response in a scope, the role of the input cir- 
cuit is as important as that of the vertical amplifier. 
Every scope has some input resistance and capacitance, 
which effectively shunt the vertical-input terminals (Fig 
13). These quantities should be held constant, with the 
resistance as high as possible and the capacitance as 
low as possible, in order to minimize and standardize 
the loading effect on the test circuit 

However, the input to the vertical amplifier must be 
variable to compensate for different strengths of input 
signal, and this complicates the problem of stabilizing 
the input resistance and capacitance. Some older scopes 
had a simple 1-megohm potentiometer (Fig. 14) to 
attenuate the input signal. This arrangement took care 
of the input-resistance problem, since the entire potenti- 
ometer was permanently wired across the probe termi- 
nals; however, the input capacitance still presented 
some difficulty. Stray wiring capacitances Cl and C2 
across the upper and lower sections of the potentiometer 
remained practically constant, even though the resist- 
ance ratio between these sections could be changed at 
will. Then, for input-signal frequencies high enough to 
find a relatively low-impedance path through Cl and 
C2, the amount of attenuation provided by the input 
network would not be the same as for lower frequencies 
This limitation on flat response made the circuit of Fig. 
14 suitable only for scopes with narrow-band vertical 
amplifiers. 


Step Attenuators 


To provide better frequency compensation and other 
advantages, modern scopes generally use a switch-type 
step attenuator in combination with a limited-range 
vernier potentiometer. The simplest type of step attenu- 
ator, which provides either straight-through coupling 
of the signal or reduction by a factor of 10, is shown 
in Fig. 15. The total input resistance is still 1 megohm, 
but it is divided into 900K and 100K sections (R1 and 
R2) to give the desired 10-to-1 attenuation for low 
frequencies. Trimmer Ct can be adjusted so that the 
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Fig. 14. Simple potentiometer-type vertical attenuator 
is suitable only for scope with narrow-band amplifier. 
time constant of Ct and RI is equal to that of stray 
capacitance Cs and R2; when this is accomplished, the 
attenuation ratio of 10:1 is maintained over an ex- 
tended range of high frequencies. It is sometimes neces- 
sary to add a fixed capacitor in parallel with Cs to 
achieve the proper balance between the two time-con- 
stant circuits. 

A more elaborate three-step circuit (Fig. 15B) of- 
fers attenuation factors of 10 and 100. The high-fre- 
quency attenuation is regulated by two trimmers in 
series. In practice, they are adjusted to obtain proper 
amplitude division of a high-frequency input signal, 
usually 100 kc; for the details of this procedure, the 
serviceman should consult the instruction manual for 
the particular scope in question. Since the trimmers 
tend to interact, they must be “rocked in” for best re- 
sults 

rhe circuit of Fig. 15SB cannot be adjusted for per- 
fect high-frequency response, since the presence of stray 
capacitance Cs across the amplifier input tends to intro- 
duce an error. On the X10 range, note that Cs is in 
parallel with both C2 and C3, and in series with Cl 
only; on the X100 range, Cs is in parallel with C3 and 
in series with both Cl and C2. Because of this discrep- 
ancy, the settings of Cl and C2 are somewhat of a 
compromise 





(A) Two-position circuit 


>—_-—_—_—_—_e—_ - — ~ 


(B) Three-position circuit. 











Fig. 15. Simple step-type vertical attenuators. 
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L 
Fig. 16. A more elaborate version of the three-step at- 
tenuator, as used in the modern wide-band oscilloscopes. 





A circuit often used in wide-band scopes (Fig. 16) 
overcomes this limitation by using an independent RC 
network for each range of the step attenuator. This al- 
lows full compensation for stray input capacitance on 
every switch position. In the circuit shown, note that an 
input resistance of 2 megohms is maintained at all 
times. The resistors customarily have 1% tolerance, 
ind seldom change value unless excessive input voltage 
.) applied 

In all of the above circuits, the shunt capacitance 
of the test cable does not affect the trimmer settings, 
because it does not contribute to the stray capacitance 
across individual sections of the attenuator. However, 
it must be taken into account in determining the over- 
all input capacitance of the scope. Substituting straight 
wire leads in place of a coaxial cable will reduce the 
total input capacitance, but usually at the expense of 
introducing stray signal and hum pickup. Therefore, 
some sort of further isolation is necessary as a remedy 
for capacitive loading of critical high-frequency circuits. 


Vernier Attenuators 


Even when correct frequency response has been 
preserved all the way from the probe tip to the output 
of the vertical step attenuator, it can still be lost in pass- 
ing through the vernier gain-control circuit that lies be- 
tween the step attenuator and vertical amplifier. A high- 
resistance potentiometer is not suitable as a vernier in 
wide-band scopes, for the same reasons which were 
pointed out in connection with Fig. 14. The resistance 
must be kept low (only a few thousand ohms) to nul- 
lify the shunting effect of stray capacitance across the 














Fig. 17. Simplest version of cathode-follower circuit used 
as vertical vernier attenuator in oscilloscopes. 
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control at high frequencies. Accordingly, some means 
is needed for transforming the high-impedance output 
of the step attenuator into a low-impedance input for 
the vernier. A cathode follower is commonly used for 
this purpose. 

The simple attenuator circuit in Fig. 17 has good 
frequency response, but the amplitude loss in the cath- 
ode-follower circuit is considerable. Less signal is 
wasted if the value of the fine-attenuator control is in- 
creased, but the shunt capacitance then becomes a 
problem at higher frequencies. It is possible to compen- 
sate for this effect by adding a series peaking coil sim- 
ilar to those used in TV video amplifiers (Fig. 18A), 
but this compromise solution is not absolutely satis- 
factory because the high-frequency response tends to 
vary slightly with the vernier-control setting. Flatter 
response can be achieved by using a very low resist- 
ance, as in Fig. 17, and making up for the amplitude 
loss by using a higher-gain vertical amplifier. 

One slight disadvantage of the simple circuit in Fig. 
17 is that the waveform pattern tends to “bounce” 
whenever the vernier control is turned. The control 
carries the DC plate current of the cathode-follower 
tube as well as the signal current, and a DC surge is 
passed on to the vertical amplifier whenever the control 
setting is disturbed. This drawback can be overcome by 
using split AC and DC loads, as in Fig. 18B. Since only 
AC is present in the fine-attenuator control, no pattern 
bounce occurs. The only trouble with this arrangement 
is that the shunting effect of the DC-load resistor fur- 
ther increases the signal loss in the cathode follower. 
Once again, a reasonable compromise between ampli- 
tude and frequency response can be obtained by using 
a peaking coil in series with the output lead. 

A number of troubles can develop in the cathode- 
follower circuit of a scope after long use. Here are 
some of the more common defects, with their remedies: 

The electrolytic plate-bypass capacitor (Fig. 17) 
must maintain the plate at AC ground for all frequen- 
cies from 30 cps to 4 or 5 mc. When this unit loses 
capacitance or develops a high power factor, low fre- 
quencies will be attenuated; for symptoms of this trou- 
ble, refer again to Fig. 5. 

The 25-mfd coupling capacitor in Fig. 18B must 
easily pass all frequencies within the pass band of the 
vertical amplifier, and also must have low DC leakage 
in order to avoid “pattern bounce.” 

If the pattern jitters as the fine-attenuator control 
is turned, the potentiometer is probably noisy and due 
for replacement. Erratic action is sometimes the fault of 
“cadmium growth,” a condition in which the cadmium 
plating of the case or cover forms whiskerlike exten- 
sions which reach out and touch the resistance element. 

Clipping or limiting of waveforms at low settings 
of the vernier control is a sign of overloading in the 
cathode-follower stage. The higher the plate-supply 
voltage to this circuit, the lower you can operate on the 
control range. To be on the safe side, however, it is a 
good practice to operate the fine-attenuator control at 
a relatively high setting, and use the step attenuator to 
reduce the signal strength as needed. 

With the input attenuator networks properly main- 





tained and calibrated, the amplifiers kept in trim to as- 
sure linear operation, and a suitable probe attached 
to the input terminals, your scope is ready to tackle 
any job you want it to do. 


Special Scope Applications 

The usefulness of the oscilloscope does not stop 
with signal-tracing and visual alignment, but extends 
to hundreds of additional specialized applications. In 
practically any situation calling for a measurement or 
comparison of AC voltage amplitudes and waveshapes, 
intelligent use of a scope can lighten the serviceman’s 
work load and increase the accuracy of his test meth- 
ods. One example will be sufficient to illustrate the 
wide range of advanced scope techniques that can be 
devised for use in the service shop 
Percentage of Modulation 

A scope with a calibrated CRT scale provides a 
highly convenient means of checking amplitude-modu- 
lated RF signals to determine the percentage of modu- 
lation. One valuable application of this test is in main- 
tenance of shop signal generators 

A service-type wide-band scope permits direct ob- 
servation of carrier signals at frequencies up to 4 or 
5 mc. When the scope is synchronized at some audio 
frequency which provides a clear view of the modula- 
tion envelope, as in Fig. 19, the approximate percent- 
age of modulation can be quickly determined by com- 
paring the amount of envelope fluctuation with the total 
RF-signal amplitude. (This assumes that the scope has 
a flat response, so it can provide equal gain for the RF 
and modulating signals.) Note that the positive and 
negative peaks in Fig. 19 are not symmetrical, indicat- 
ing that the RF wave was modulated in a nonlinear 





WER 


4) With series peaking ¢ 
CATHODE FOLLOWER 





FINE 


ATTENUATOR 


(B) With blocking capacitor to prevent “bounce.” 











Fig. 18. Modified cathode-follower circuits. 
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Fig. 19. Amplitude-modulated 455-ke signal viewed on a 
wide-band scope, using only a simple direct probe. 


manner. Less than perfect symmetry is acceptable for 
ordinary signal-injection and RF-IF alignment tests, as 
long as the over-all percentage of modulation is not re- 
duced to a point where the audio output becomes too 
weak to use. However, an output as unsymmetrical as 
the “horrible examples” in Fig. 20 (taken from a shop- 
constructed RF generator at various frequencies) should 
not be tolerated. 

If the frequency of the RF signal you wish to check 
is too high to be viewed directly on a wide-band scope, 
you can still determine the percentage of modulation 
with the aid of a DC scope and a demodulator probe. 
(The response of some probes is virtually flat up to 150 
me or higher.) DC scope operation is specified in or- 
der to take advantage of the effect which was demon- 
strated in Fig. 12—a vertical shifting of the trace line 
according to changes in DC voltage. 

As shown in Fig. 21, the audio-modulated RF in- 
put to the demodulator probe is rectified and filtered, 
and the resultant output is direct-coupled to the vertical 
amplifier of the scope. This signal has an AC compo- 


Fig. 20. Three examples of distortion in the amplitude- 
modulated output of a shop’s homemade signal generator. 
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nent which represents the audio modulation, and also a 
DC component which corresponds to the average volt- 
age 

With no signal applied to the scope, the trace comes 
to rest at some definite level, indicated by the zero line 
in Fig. 22A. Then, if the demodulator probe recovers 
the positive half cycles of an RF signal, the positive 
DC component of the output deflects the entire trace 
upward from the original zero level (Fig. 22B). The 
percentage of modulation can then be determined by 
noting the position of the negative peaks in the AC 
waveform with respect to both the present and former 
DC levels. In Fig. 22B, the peaks are midway between 
the old and new levels, so the downward deflection 
produced on the negative half-cycles of AC voltage 
equals 50% of the DC voltage. This corresponds to 
50% modulation. If the negative peaks reached down 
all the way to the zero level (Fig. 22C), 100° modu- 
lation would be indicated. Other percentages can be de- 
termined by careful attention to the scale on the scope 
screen; for instance, if the DC level rises by 10 squares, 
and the negative AC peaks extend only two squares 
below this level, the percentage of modulation is 20%. 

The negative half of the RF waveform can be re- 
covered in a similar way, by merely reversing the polar- 
ity of the crystal diode in the demodulator probe. Inter- 
changing the probe leads will not give satisfactory re- 
sults, since the probe and the RF generator are both 
single-ended circuits (with one side grounded). If you 
have any suspicion that the modulation has poor sym- 
metry, it would be advisable to check both the positive 
and negative portions of the envelope 

This modulation-percentage check can be used to 
good advantage in TV troubleshooting, to analyze the 
cause of buzz in the sound. Theoretically, no amplitude 
modulation is present in the 4.5-mc FM signal fed to 
the sound detector, but practical circuits do contain a 
greater or lesser amount of AM. Most of it consists of 
sync-pulse information which was incompletely sup- 
pressed by the sound take-off circuit; thus, amplitude 
modulation is recognized by “sync buzz.” 

When the input signal of the sound detector is 
checked with a demodulator probe and DC scope, the 
trace will rise or fall to indicate the average signal level; 
in addition, vertical sync pulses may be visible if an 
appreciable amount of AM is present (see Fig. 23) 
Most types of sound detectors will further suppress 
these pulses, but the amount of buzz from the speaker 
will still be proportional to the amount of AM entering 
the detector. The pulse amplitude can be minimized by 


properly aligning the video and sound IF stages, cor- 

















ZERO 


(A) No signal input; trace at rest 


AVG. DC 


ZERO 


amplitude modulation 


amplitude modulation 











Fig. 22. Modulation-percentage readings on CRT 


rectly adjusting the fine tuning, and making sure that 
the antenna is not distorting the input signal to em- 
phasize frequencies in the video-carrier region 

The “buzz pulses” usually extend toward the orig- 
inal zero-volt level, indicating a decrease in the percent- 
age of modulation. In some receivers, turning the con- 
trast control will cause the pulses to collapse and then 
extend in the other direction away from the zero-volt 
level. This indicates overloading in the video amplifier 
At one critical point, the “downward” pulse modula- 
tion introduced in the video detector is exactly can- 
celled by “upward” modulation due to increasingly non- 
linear operation of the video amplifier, resulting in 
momentary relief from buzz. However, the picture qual- 
ity is not acceptable at this point, and repairs are 
needed. Correcting the tendency to overload may take 
care of the buzz; if not, further testing and alignment 
should be attempted 

This test for percentage of modulation may be a 
“new wrinkle” in scope use to many readers, but it is 
only a small sample of what this versatile instrument 
can do if given a chance. The servicemen who are get- 
ting their money’s worth from scopes are not content 
to check for the presence of waveforms at standard 
test points—they are investing time in figuring out new 
ways to speed troubleshooting A 




















Fig. 21. High-frequency RF signal can be checked for per- 
centage of AM using demodulator probe and DC scope 
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Fig. 23. Amplitude-modulation test can be used to detect 
presence of sync buzz in TV sound-detector input. 
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RF-IF-Video 
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Fig. |. High power factor in the filter . . . : Fig. 2. Check the power supply at re- 


apacitor often causes motorboating I { n it b ra duced line voltage to spot intermittents 
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NEW TUBE 
INFORMATION 
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Even if you've been repairing sets since you were 
knee-high to a portable, in the long run it’s better to 
follow kit-building instructions step by step. It con- 
serves time, makes work easier to check, and ultimate- 
ly results in an accurate trustworthy instrument 
Random wiring may lead to needless unsoldering and 
resoldering, or to errors that virtually beckon trouble. 
When parts are literally stacked in a confined area 


it’s only logical to build from the bottom up. 


Now hear this — all would-be kit 
builders! Whether you've yet to con- 
struct your first kit, or you're an old 
hand at the game, this GI (general 
itinerary) on kit construction will 
help you do a better job of assemb- 
ling test equipment kits. 


Kit builders sometimes come to grief by slighting 
these basic soldering principles in their hurry to fin- 
ish: (1) All terminals and leads must be perfectly 
clean before soldering. (2) Never work above any 
part that can be damaged by drops of hot solder. (3) 
Use only the type of solder recommended; acid-core 
solder or paste flux may void the guarantee (4) 
Solder individual connections according to instruc- 
tions; in ‘‘mass-production” soldering, you might miss 


a few joints 


atin’ 





On any assembly line, parts are spot-checked be- 
fore taking their places in the end product. When 
building a kit, you should be equally careful to in- 
spect the individual components before wiring them 
together it’s easier than troubleshooting the com- 
pleted unit! In addition to pretesting meter move- 
ments and switches, check for shorts and opens in 
transformers, controls, and other major components, 


and visually inspect all fragile parts. 


Pro \fess10 nal 


The cracked meter case shown in the photo vividly 
illustrates what can happen when you apply too much 
muscle in one of the mechanical steps of kit building. 
When crimping or tightening an object, bring it up 
snug (especially where an electrical connection is in- 
volved), but don’t go beyond the point of firm con- 
tact. You can very easily strip threads, break a plastic 
case or housing, crack a knob held by a set screw, or 


damage a switch wafer, with “just one more turn.” 





If you want to avoid a stubborn intermittent symp- 
tom after the kit is completed, remember to remove 
the enamel coating carefully from the ends of certain 
wires such as the transformer leads shown here 
before soldering It’s also advisable to tin these wires 
prior to making the physical connections. By the way 
a pair of wire strippers is a big time-saver for re- 


moving the insulation from all hook-up wire in a kit 


Touch 


LN 


To test or calibrate a finished kit with complete 
accuracy, you may need special equipment; however, 
you can quic kly check the performance of a newly- 
completed unit with the aid of some common, easy-to 
obtain device such as a receiver. An ordinary AM or 
FM radio, for example, can be used to check a signal 
generator The accompanying illustration calls your 


“ ide 


sources, and other standards available in a typic al TV 


attention to the selection of signals, voltage 


c hassis 


Ki 


Every step in the construction procedure is impor- 
tant and this includes cutting component leads to 
specified dimensions. Improperly-trimmed leads make 
it impossible to follow lead-dress or component-place- 
ment patterns. This may result in undue strain on a 
lead and terminal, overheating of a critical part, or 
undesirable stray coupling which may be responsible 
for parasitic oscillations, detuning, or degeneration in 


high-frequency circuits. 


t Building 


Regardless of how simple or insignificant a wiring 
step may seem, take your time and complete each op- 
eration accurately. In addition to avoiding the com- 
mon errors pointed out here, be very careful not to 
overheat coax leads or printed wiring; also, make it 
a point to check continuity of test prods or cables, and 
be sure to observe the polarity markings on meter 
terminals, crystal diodes, capacitors, and solid-state 


rectifiers 
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Fig. 1. Frequency and modulation meters pick up RF output of transmitter 
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TEST EQUIPMENT 


testing of two-way mobile radios . .. by Forest Belt 


Fig. 2. An in-line wattmeter connected 
in series with transmitter antenna 
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Fig. 3. Switching SIA to lowe 
places meter on higher DC 


Basic Measuring Circuit 


r 


rar 


ge 


DC Voltage Divider 


AC Rectifier Circuit 





Table |— VTVM Trouble Analysis 


Measuring-Circuit and General Problems 


SYMPTOM CORRECTION PROCEDURE 


Pilot light is not lit; instrument 
does not operate. 


Intermittent operation. 


Tubes and pilot light are lit, but instrument 
does not operate. 


Meter pointer sticking. 


Meter pointer is “pegging” left or right. k f t tt 
Inaccurate voltage readings on both AC and DC. 


DC Voltage-Divider Circuit 


SYMPTOM ele) i iteile), Mid jelais)t) i; 


Instrument operates normally on one polarity setting 
of function switch, but is inoperative on other 
polarity setting. 


Instrument does not operate on DC, but operates 
normally on AC and ohms. 


Inaccurate readings of DC voltages, but 
accurate AC readings. 


AC Rectifier Circuit 


SYMPTOM pele) tiseile), i tele ie)! i 3 


Meter-pointer setting varies to large extent 
from zero as range switch is changed. 


Inaccurate readings of AC voltages, but 
accurate DC readings. 


Inaccurate readings of AC voltage, but normal 
operation on DC and ohms. 


Ohms Circuit 


SYMPTOM sel iiteile), Bid tele i]t) 1 3 


Ohms-adjust control cannot place pointer heck for weak bott 
at maximum reading. 


Need for frequent retouching of ohms-adjust 
setting as range switch is turned. 


Ohms function inoperative, but instrument gives 
normal AC and DC voltage readings. 


Inaccurate resistance readings. 





Do you really have the 





you need 7 


by Joe A. Groves 


’ 
lipment 


ments 


no 


: > ' ‘ r} ‘. . {1 rather t hother 
pped | n V1iC C VOU ¢ I n 


) it, but if you don’t you stand a 
xd chance o 
r\ 
1 of an 
couldnt 
Fable model 
\M-FM_ combos 
radi what next 
ns to be T\ 
Fortunately, some of your 
basic TV servicing instruments 
VTVM or VOM. tub st { 


C eCstel ind 
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NEW seNcore |hansi Masten 


Analyze Every Transistor Circuit 
Trouble in Minutes! 


Se ae oj 
BEM! Sietun! 


TEST ALL TRANSISTORS 
IN-CIRCUIT 
OR 
OUT-OF-CIRCUIT 


4 


Test all wansisters in-circuit 

Test all transistors out of circuit 

i i rate Dy 

Read current gain (beta) direct 
ri itcT I tra t I 

Check diodes 

ratio chect 


Signal trace f: 


amplifier tr 

Check batteries i 

i Ie 
Monte: current 
iua tage vit 


ind trouble 


ADDISON, ILLINOIS 





“4 


New Incircuit Transi-Probe 


COMPLETE TRANSISTOR TESTER @ SIGNAL TRACER 
VOLTMBIER e BATTERY TESTER. @ ray S44 


ire tested in-circuit with a new unique > GAIN 
t ircuit with an accurate DC GAIN ind 
] 


Set-up chart included for referenee only 


Benefit from 
these Sencore extras 


e Lists Japanese equivalents 

NPN or PNP 
Mirror in detachable cover to 
side of printed board 
Special clip to fit 
rent check 


e Automatically determines 


reflect opposite 


between batteries for cur 


Transi-probe for making in-ci 


checks 


reuit transistor 


modern two tone gray 
Size 8” x 7%” 
Weight 
Meter 


Color 
x 3” 
only 5 Ibs 


) tolerance 
modern plastic 


Batteries two size ‘‘C’’ cells 


Sencore Sam says, “You'll 
save hours servicing 
— transistor circuits 
Only 49.50, see it at 
your distributor.”’ 





Sane eo) ~1 = Most Popular Time Savers for Servicemen, Technicians, : 


Engineers, Maintenance Men, Hobbyists | 


it's a real money-maker 


LC3 LEAKAGE 
CHECKER 


“MIGHTY MiTE "’ 


Provides grid 


TUBE CHECKER we]. emission and 
t leakage checks 


with the same 
Smaller than a portable sensitivity as 


typewriter . . yet will —_ , the famous Mighty 
outperform testers costing a aon 


ritical tubes only 
hundreds of dollars. ; 
— 172 types 


SENCORE SS105 SWEEP CIRCUIT TROUBLE SHOOTER FC4 


Fi 
The Missing Link in TV Service . —_ 


IT’S A . : The ideal 
UNIVERSAL HORIZONTAL OSCILLATOR , tool for ser- 
vicing series 
string fila- 


ments 


HORIZONTAL OUTPUT CATHODE CuR- 
RENT CHECKER 


UNIVERSAL DEFLECTION YOKE 


VB2 ‘‘VIBRA-DAPTOR 


Checks 3 and 4 prong Vibra 
tors Faster and Easier 
DYNAMIC FLYBACK TRANSFORMER 
CHECKER 


UNIVERSAL VERTICAL OSCILLATOR 


VOLTMETER $3105 is completely self-contained 


nothing else is needed 


New, improved Circuit 


‘FUSE-SAFE’’ CIRCUIT TESTER FS3 


Time Savers for America’s Radio, TV and Electronic Minit-Men 


ALL PARTS I MADE IN AMERICA 





You can own all these popular Time Savers for * 
oy ml SOLO) 8d 


less than some Mutual Conductance Tube Testers ! 


Zlan TRANSISTOR RADIO SERVICING (cree ian’sso-00 


SENCORE ees. SENCORE 
TRC4 PS103 


TRANSISTOR- |= BATTERY 
RECTIFIER P ls ELIMINATOR & 


CHECKER ‘us i : TROUBLE SHOOTER HARMONIC 


$1995 f ™ GENERATOR 
: . 
Replaces Batteries During Repair oe Finds Defective Stage in a Minute 


Checks Transistors, Diodes, Rectifiers 


bareies > 
ae i so 


COMPLETE TRANSISTOR RADIO SERVICE LAB 


MODEL TL107 


° ‘n 
elit I 

Get all 3 * All 3 Time Savers shown above in handsome $4985 Gar Ai] 
;# Urs.) — SS } 


display carton carrying case 


) Goodby to messy ports... 
Zon SUBSTITUTION SERVICING «Sei Fi) DD 
fab! Z unsoldering in testing EE a 

S. e S ¢ 


SENCORE H36 Y . SENCORE ct” SENCORE A 
% ES102 RS106 { “ «" 

ELECTRO- os RECTIFIER a 

SUB TROUBLE- 

$1975 | < 


$] 595 SHOOTER 


Locate faulty Rectifiers, Diodes 


“HANDY 36 


Substitute for Capacitors, Resistors 


Substitute for Electrolytic Capacitors 


, SLIO 
All 3 Time Savers shown above in MODEL s 


handsome display carton carrying case $4145 

NEW! POWER RESISTOR SUBSTITUTION 
ws SENCORE BIG 20 MODEL PRI111 

For all resistors up to 20 watts from 2.5 to 15,000 ohms. Covers 


all power resistors encountered in Radio, Hi-Fi and TV circuitry 


SENCORE BE3 ‘‘ALIGN-OQ-PAK’’ 


See your Parts Distributor 





S 


dditional 


endin 





Sylvania extras mean built-in stabil 
ity, higher performance and extra 
long life — profit-protection for you! 


Take, for instance, the new structure 
that supports each plate at three 
points to substantially reduce micro- 
phonics. Or consider how the triode 
sections are obliquely mounted to 
reduce catastrophic failure of both 
sections due to physical shock. Too 
Sylvania 6SN7GTB’s are built with 
S yecially treated micas to reduce 
interelement leakage; extra-clean 


welds to cut down on the possibilities 


with 3-point plate SuppOrt esas 


illoys for support 


eal dissipation, 


“builds up’ your ech. 
PROFIT PICTURE 





onstruction 


subsidiary of GENERAL TELEPHONE & ELECTRONICS “#3 


\ system 


PF REPC 





from “TZ [xt], .. a completely new 


CITIZENS BAND TRANSCEIVER 





that meets 
FCC regulations* 





Model 760: 117 VAC 
kit $59.95 wirea $89.95 


Model 761: 117 VAC & 6 VDC (Kit $69.95 
Model 762: 117 VAC & 12 VDC )/ Wired $99.95 
incl, mtg. bracket (Pat. Pend.) 
premounts, prewires, pretunes, and seals the ENTIRE transmitter 
ator circuit t form with FCC regulations (Section 19.71 sub- 
us gives you the transceiver in kit form that you can 
the air without the supervision a Commercial Radio 
censee 


ective SUPERHET (not regenerative) receiver with 542 

tubes and RF stage. Continuous tuning over all 23 bands 

ve Super-Hush® noise limiter. AVC.3” x 5” PM speaker. Detachable 
ke. 5-Watt crystal-controlled transmitter. Variable ‘pi’ network 

t n tion Posi-Lock® mounting bracket 

rystal (extra xtals $3.95 each). Covers up to 20 miles 
t no exams of special Skills 


4) FICO tt 


r r antenna 19.na 
Jiar antennas. 12-p 


to any citizen over 18 
form supplied free. Antennas optional. 


YOU PROFIT WITH EICO 


Everything in CUSTOM HI-FI: 
finest quality at 4 the cost. 


Everything in top-quality 
TEST EQUIPMENT for Shop 


and Field—at savings of 50%. 


FM Tuner HFTS90 
Kit $39.95, Wired $65.95 
N er ¢ ) 7 ud FET, 


wy 
9 | AM Tuner HFT94 
4) Kit $39.95, W 1 $65.95 


ide y . and 
FM/AM Tuner HFTS2 
Kit $59.95, Wired $94.95 

ides Meta ver and FET, 


COLOR & Mono DC-5MC 

Lab & TV 5” Oscilloscope #460 
$79.95, Wired $129.50 

5 Push-Pull Oscilloscope #425 

Kit $44.95, Wired $79.95 


en A 
@.9,° 
\ . 4 
’ 
— 
Stereo Dual Amplifier-Preamp HF81 
Kit $69.95, Wired $109.95 
4 } ' es Metal Cover 
Stereo Dual Amplifier AF4 
vv’. ~ Kit $38.95, Wired $64.95 


4 ides Metal Cover 
= 
- Write for free catalog PF-4 and 


Peak-to-Peak VTVM #232 & *UNI-PROBER name of nearest distributor. 
Kit $29.95, Wired $49.95 Most EICO distributors offer budget terms. 


- 





x ’ N 
Vacuum Tube Voltmeter #221 
Kit $25.95, Wired $39.95 ® 
More typical EICO values nal Gen 
erators from $19.95, Tube Tester 


senerators from 


3300 N. Bivd., L.I.C. 1, N.Y, 


Add 5% in the West 


fr 
9 


The 
Electronic 
Scanner 


Now It’s Official 
Sencore, 


oO 


Herb 


Serv | 
» Sencore, Inc 


lor 


Test Equipment Trolley 


\ oorhaar 


Nick’s Electronic Service 
Vist Va. if ve I 
ff tl rFACO 
1 t Jerry 


White, 


po bord 
Nichols, J. Pratt 
Winston, +} 


Esprit de Corps 


General 
Flectric spons ] ‘ t 


\ 


ment. Wi John T. Cham- 
bers, WO6NI1 2 Ralph | 
Thomas, KH6UK ht 


L.. Berkley Davis, General Electric 


j } is tutor r ‘ nted to Francis 
Ireland, KAU UO Albert Parker, W4BAW, for o | 
vi jurit the Hurri Donn I t 
Cesare Cavadini, W6GYH 
n the | 


Donald Johnson, 

WoQIt for ( ‘ 

Harry Phillips, Jr.. 
pit o 

t Mario Lagos, 





Nieuw Type 
BUSS FUSE 
SERVICE-STAND 
ASSORTMENTS 


we ae 


Supplies fuse needs and ue cus 


PUR CUSTOMER THE BEST iy necTexcal po 
saves service time 


i ee USS 
Most Practical Stand Yet Devised i 


1% ELECTR; AL PROrEcy 
Made of metal, the stand 


is sturdy and unbr 


to 


Two Quick-Service Assortments 
with Stand 
No. 255 Full-Service electronic fuse 


conta 


assortment 


need for 


j 
ae 


assortment 


contair 


at 


worr easier 
the BUSS Electron 
ment best suited +t 


1s it or will get it for 





Tabs inserted behind metal boxes shows size and 
type of fuses in the assortment...when box of 
fuses is removed tabs show what 
be reordered. 


fii) 
BUSS makes a complete line of fuses of unquestioned e.ecrarcal P@OrEc TION 
high quality for electronic, commercial, industrial LBISS 
automotive, farm and home use. 


DIVISION, 


items should 


BUSSMANN MFG McGRAW-EDISON CO e 


UNIVERSITY AT JEFFERSON © ST. 
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vauaBle SAPAS sooks on | 


TEST EQUIPMENT | 


available from your local 


SAMS DISTRIBUTOR hr. | 
SOMO mio! 
te te 
_ 

[s 


Famous “101 Ways” Series 


BY BOB MIDDLETON 





To Us Your Sweep Generator 
TEM $2.06 


s To Use Your Oscilloscope 


s To Use Your VOM & VTIVM 
$2 
To Use Yowr Signal Generator 
N EM-4 2.00 
To Use Your Audio Test Equip 
2.00 
To Use Your Ham Test Equipment 
2.50 
Ways To Use Your Scope in TV 


2.3 


0 


cs 
, 2 


Know Your Oscillo 


$2 


How To Understand and Use TV Test Instru 
ments 


$3 50 


Servicing and Calibrating Test Equipment 


$9. 


Using and Understanding Probes 


3 95 


HOWARD W. SAMS & CO., INC. | 


1720 E. 38th St., Indianapolis 6, tnd 





























ACROSS 


(Solution on page 68 

















Exclusive 








Delivers stronger, clearer signal in areas of 


extreme salt spray 


ana 


ener Bison mor ve 


PERMOHM* snow. / 


No. 8285 





. a 


STANDARD 300-OHM LINE 
NO. 8225 


fosses at high frequencies 


Offers low 
For use with TV and FM re 
ceiving antennas. 25-. 50 
75 and 
500- and 1000-foot spools. 


100-foot coils 


co 


WELDOHM* 300-OHM LINE 
NO. 8230 2 times flex- 

life and 

ead-in. 25-, 5 

100-foot coils 

1000-foot spools 


Belden 


WIREMAKER FOR INDUSTRY 
SINCE 1902 
CHICAGO 


ior TV receptic n 
of 50, 75, and 100 feet. 


JLINE* 300-OHM 
—NO. 8275 Res 


sun ona wind 


sts abrasion 

Provides 
strong UHF and VHF TV pic 
50-, 75-, and 10 
500- and 1000-foot 


at hich 


tures 0-foot 100- and 500 
coils; 


spools 


CONVENIENTLY 
PACKAGED FOR 
DISPLAY AND 
HANDLING 


industrial contamination, rain 


fringe areas, UHF, and 


types of receiving an 


frequencie 


foot spoo 


ay 


i 


Available in packaged lengths 


STA 150-OHM LINE 
- 8224 For receiving 
antennas, matching 
expe 
applications. 100 
foot spools 


trans 


formers, and menta 


end 500- 


» 7 


A, 


aoe 
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QUICKER 
SERVICING 


tal De powel 
holds a sl 
receivers 
ge also 
In these 

nd 


one 


shows that the AC 


nt CC int 


pointer 
lls back to zero 
turned on. Y« 
innounce to 


dDurnead- 


symptom 
sets in 


las Opened 


become char the wattmeter 
turns to zero. Simple, huh? 
Before going any farther 
lat a Wattmeter will 
vhen a normally-operating 
turned on. Generally, th 
surge of current will produce 
stantaneous reading of from 500 to 
1500 watts. The meter will quickly 
Fig. 1. Proportions of total wattage lrop to an indication of 70 to 100 


required by different TV circuits vatts and slowly creep up until just 


t 





USES UNLIMITED: 


Field Engineers 
Application Engineers 


Electrical, Radio, TV, 
and Appliance Servicemen 


Electrical Contractors 
Factory Maintenance Men 
Electronic Technicians 


Home Owners, Hobbyists 


World’s Largest Selling 


FEATURES: 
1 Hand size an 


F . on 
siZe V O ivi. 
The most 


2 20,000 ohms per volt DC; 5,000 AC. hen ' 
Clar p-On Amn eter Kit. now available 


EXCLUSIVE SINGLE SELECTOR SWITCH speeds circuit and tributors. The world’s most versatile instru 


ment - - 
range settings. The first miniature V-O-M with this exclusive die Go cs cae, ce ne 
feature for quick, fool-proof selection of all ranges. measurements without stripping the wires 
Handsome, triple-purpose carton holds 
jisplays all the components: Model 3] 
: we iaturized V-O-M, Model 10 Clam 
ee aia oe Sea Sk Model 101 Line Separator, No. 311 Extension 


v © BANANA 


; agi - ‘ . : leads, and a leather carrying case, which neatly 


Sting , accommodates all the components. Model 10] 
@ Price—only $34.50; leather case $3.20. iterally makes it possible to separate the two 
e nt th 10 > M § 1 n 

Available For Immediate Delive ry From.Your Trip ett Distributor's oc sides of the line when us ng WV odel 10. Exten 
; sion leads permit use of Model 10 at a distance 

from the V-O-M. Complete Model 100 is only 


$59.50 
MANUFACTURERS OF PANEL AND PORTABLE INSTRUMENTS; ELECTRICAL AND ELECTRONIC TEST EQUIPMENT 


+e a S a 
%.:° ] () 4 ne 


¥ * 
: “ye 


JUC v 


Ke 


630-APL 630-NA 630-T 631 666-HH 625-NA 666-R 





TELEX © 


SUPERIORITY IN SOUND 


HEARD THE WORD 
ON PRIVATE LISTENING? 


In Conclusion 


Y 


MERCURY TV TUNER REPAIR SERVICE 
“LARGEST IN THE EAST” 
pt REBUILT or EXCHANGED 


Includes parts and labor 


sg 50 (Broken parts extra—at cost 
1 


Same day service on most tuners 
2. 90 day warranty 
3. U/V combinations $17.95 


890 River Avenue Phone CY 39062 
Bronx 52, New York CY 39060 





For Checking Miniaturized Equipment, Pyramid’s 


SER Vi EM EN Model RC-1 New Resistance-Capacity-Ratio 
Bridge Tester. t | tst ality 


ON PYRAMID’S FAMOUS RC-1 


Checks electrolytics* in Transistor Radios,  *veamio moves rc-1 Features 


PRICE: Dealer Net—$44.95 








LIMITED 
3 
OFFER! 


SEE YOUR * JS — 

ran ag <> WE PYRAMID 

DISTRIBUTOR ie ol | ELECTRIC CO. 
TODAY! “ | 


UNION CITY, NJ 
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Equivalent circuit explains meter 


Fig. 2. Open cathode will give wrong 


e present at the test point 


be fully aware of the discrep 


you may encounter when 


voltage measurements. take 


he simplified AGC circuit 


Here we've shown 


ient circuit voltmeter 


Why and how much 
the shunting effect 
of your VOM and 
VTVM affects the 
accurcy of voltage 
tests. 





20,000-ohn 

i 1LOOO-volt scale 

mpedance of 20 megohms 

VIVM on the r hand 

in impedance of 10 or 11 me 
Il herefore your VOM 


Irate nm the lOOO-volt 











nentioned earlier that 





readings are used in trouble 
now this should be 
What about the read- 


provided in service data? Aren't 
the, 


voltage reading — may damage meter they relative, too? Of course they 





METERS and TUBE TESTERS 


© EXTRA! DE 
« EXTRA'!R 


7: 


Only $43.95* 


SCOPES 


@ 


@ we ® 


wea? 


brated grag 


Cap shielded probe 


Only $239.50° come 


netr 


sulated clip struc 


nly $4.95° 


WO-STA 
5-INCH 
COLOR-TV 


OSCILLOSCOPE 


ete with ground 


n bh 
t x 


wv-388 VOLT-OHM-MILLIAMMETER 
THE V-0-M WITH THE EXTRAS! 


Compare this superlative RCA V-O-M against the model you may 
have been thinking of buying. See if it doesn’t check out better 
in these extra features 

e EXTRA! 1.0 volt 25 volt ranges DC! 


e EXTRA! Big easy-to-read 544” meter! 


and ( 


e EXTRA! Non-breakable plastic case; no glass to crack or shatter! 


the V-O-M of the future! 


p for 


e EXTRA! Smart attractive modern styling 


e EXTRA! Red te t lead has probe and p-on alligator 
added versatility 


EXTRA! Orderly location of jacks below switches keeps 


is out of the way! Cd 


ps on handle to hold test leads! 


truction book and all 
$29.95* 


NEW! wa-44c 
AUDIO GENERATOR 


Generates sine and 

square wave signals for 

testing audio systems 

cps t Ke. Used to 

nN distortion, frequency 

tput mpedances, speaker 

rding and playback 

mechanisms. transie sponse and phase shift 
Only $98.50* with e and instr 


uctions 


NEW! wy-77E 
VOLTOHMYST* 


DC voltages 


Measures AC and 
} stance from 


to 1500 volts: res 


hm to 1,000 megohms 


Separate scales, 142 volts rms 
and 4 volts peak-to-peak for 
ow AC measurements 


$43.95°* c 
RCA 


mplete with probes 
VoltOhmyst Kit 


eads 
nly $29.95° 


Only 


ctions 





NEW! wy-sse 
SENIOR 
VOLTOHMYST 


age 
tr 


RUE 


Only $79.50* with leads, ¢ 








WT-110A 
AUTOMATIC 
ELECTRON 
TUBE TESTER 
oF tes Check vacuum ube 
$199 50° ‘ Ped ete " 


24 biank card 


3 punched cards 
nstruction book 


GENERATORS 


WR-49B 
SIGNAL 
GENERATOR 


' For alignment and signal 
of AM/FM re 

ow-frequency 

4 ‘ 


2/ 


ampli 


nternal 400 


Vv 

0 Mc 
cps é eakage 
Only $79.50° e with shielded cable for 
rf and af output struct 


n book 





WR-69A 
"| TELEVISION/FM 
SWEEP GENERATOR 





e . 
ees . 
® >» 
ry 
ee 


servicing of t 


bandwidth to 
compact—scaled 3 
Only $129.95* come 
probe 
nstructions. (RCA 
Kit 79.95° 


Cable, power 


only $ 


ual alignment and 


ting of 
‘ 


C equip 


5c TV 


TV 


ment 


ack and 
and ultrason equip 


handle 


oment 


cord rd-carrying 


NEW! wo-33A hannels 2 to 13, plus FM tange-88-108 Mc 


SUPER-PORTABLE 
OSCILLOSCOPE 


Only $295.00° with 


to 12 M 


WR-70A 
RF IF VF 
MARKER ADDER 


with WR 


electr 


be used 


Only $74.50* wit 





white and 

High gain and wide 
the tough jobs! Rugged and 
graph screen gning andt 
th low-cap dir pu hite FM re 
pment 

p t 


Super-Portable 0: Only $242.50° ¢ 


oubles 


operating 


wr-99a CRYSTAL- 
CALIBRATED 
MARKER GENERATOR 


Y - nd - 
supply a fundamenta 





There's an RCA test instrument to help 
you do every job better, and easier—and 
to save you valuable time. A comprehen- 
sive line of test accessories: video multi-. 
markers, TV isotaps and bias supplies, 
probes and cables. See your Authorized 
RCA Electronic Instrument Distributor for 
complete information. 


RCA Electron Tube Division, Harrison, N.J 


The: Most Trusted Name in Electronics 
RADIO CORPORATION OF AMERICA 


April 


*User Price (Optional 
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BLACK 


including 
AND WHITE 


110° TUBES 


; | 
(Cartnove 


Re evuvenator 


Used by Thousands of Professional Servicemen 


TESTS AND REJUVENATES MAKES NEW PICTURE TUBE SALES EASIER 


“ 


TESTS AND REJUVENATES 
' 4 


+f 


TESTS AND REJUVENATES 


ACCESSORIES for USE ONLY with FORMER B&K Models 400 and 350 CRT 


o 
- 
ie) Model C40 Adapter. For use only with 
4 { RT Test J rejuve 
@ De 2 sE es 
, Model CR48 Adapter For e < y with 


RT Test i re picture 
Net, $4.95 
See your B&K Distributor 


or Send now for Bulletin AP17-R 


Bak MANUFACTURING CO. 
1801 W. BELLE PLAINE AVE + CHICAGO 13, ILL. 


Conoda: Atlos Radio Corp:, 50 Wingold, Toronto 10, Ont. 
Export: Empire Exporters, 277 Broadway, New York 7, U.S.A 


Ohmmeter 


Readings 








BURGESS “vinci NEWS 
SPRING 1961 


Burgess Distributors’ Salesmen Offer 
New Full-Range Profit Opportunities 














NEW PROMOTIONS 


GREATER SALES 





NEW PRODUCTS 





Big Dramatic = |New BURGESS Selling Aids Announced 


BURGESS Ads 
Scheduled for ‘61 | 








New BURGESS Magnetic 
Recording Tape Now Available 





} 
‘BURGESS BATTERIES BURGESS BATTERY COMPANY - FREEP ORT, ILLIN ols 
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higher frequency re 
often rele red tO 


lab-type oscilloscopes 


LOOO m« 


pilus 


INDUSTRIAL 

ELECTRONIC | tis’ ot ineinre 
TEST qo 

EQUIPMENT 


ing ...By Alan Andrews 


Se | 


Fig. 1. The electronic switch permits mport CONSICCI Pon Fig. 2. Peak-to-peak voltages are de- 


comparison of two signals on a scope pe I type termined with a _ voltage calibrator 
} Pp 





| 
| 


j 


FIND THE CULPRIT IN Y3 THE TIME! 


WITH 
THE PACO C-25 
IN-CIRCUIT 
CAPACITOR TESTER 


Features and Specifications: 
SIMPLE SEQUENTIAL TEST—revea 


SHARP, NON-CONFUSING READINGS 
ELECTROLYTIC DIAL 
CHECKS BY-PASS COUPLING, BLOCKING AND FILTER 
CAPACITORS of al! types in jing electrolyt 

OPEN TEST-— provides ¢ tive open-circuit test for 


SHORT TEST 





ELECTROLYTIC TEST—ind 


RUGGED RIPPLE-FINISH STEEL CABINET with attra 


1 
! 
{ 
| 
I 
| 
! 
et 
| 
1 
| 
| 
! 
! 
| 
r 


t w 


> 


DIMENSIONS —742"x5%98"x4)4 
SHIPPING WEIGHT —€ 
Model C-25: Kit complete with PACO-detailed assem 
bly-operating nua Kit net price 19.95 
Model C-25W: Factory-wired, ready t perate 

Net price $29.95 


PACO KITS BY PACOTRONICS, INC. 


! 

| 

| 

. + 
I 

I 

I 

| 

TE 
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e on one 
the othe 
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Fig. 3. Basic circuit of wavemeter uses 
milliammeter to read the tank current 


nen 
* 


form. It produc 


TWO-WAY RADIO 77! 


commu nic a lion 35 le “ ipme ml 


VHF FM FOR VHF AM FOR Vit a ee 


moet AIRPORT VEHICLES ANTENNAS .—— 


ArmCRArT GROUND STATIONS REMOTE CONTROLS 


MARINE POINT.TO-POINT 
mOTORCYCLE 


\ia 
— TP 


ACCESSORIES i 


FOR VHF-FM TWO WAY 
MOBILE RADIO 
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“We like to service General Electric TV” 


says Royal Alvis,A.A.T. Service Co.,68 WinhamSt., Staten Island, N.Y. 


| 


@ We appreciate General Electric's high standards of quality design and quality 
control. As far as we can see, General Electric has made the most outstanding 
advances in engineering and serviceability. MJ The ‘Designer’ particularly is 
a great favorite with us. It’s the simplest set to work on that we ve ever come 
across. And we can tell from what our customers say that when a General 
Electric Designer is sold—it stays sold!” # The reasons Royal Alvis and so 
many others who service TV are sold on the “Designer” are these: Tubes 
are directly replaceable, fuses readily accessible, and you easily get at the check 
points. Another thing: the painted schematic on the boards helps you find your 
way around more quickly. All this means more calls per day — more earning 
power for you. M™ ‘Designer’ TV—it's 

called the easiest-to-Service set in tele- Progress /s Our Most /mportant Product 


vision! General Electric Co., Television 
Receiver Dept., Syracuse, N.Y. G E N a Q A L iG a LE CT Yr | C 
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CHAMPION DeARMENT TOOL COMPANY 
Meadville, Pennsylvania 
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PHONE 
ED 9-9653 


90 DAY 
WARRANTY 


$7.50 


plus parts, ‘y eof 


C.0.D. and postage charges 


Precision Tuner Service 


ALL TYPES T.V. TUNERS REPAIRED AND ALIGNED TO FACTORY 
SPECIFICATIONS ON CRYSTAL-CONTROLLED SWEEP GENERATORS 
24-HOUR SERVICE ON MOST TUNERS 
UHF - VHF COMBINATIONS — $13.50 

See your local distributor or send to: 


P.O. Box 272, 601 N. College 
BLOOMINGTON, INDIANA 


State make and model. Send 
all parts, tubes and shields 














RCA “TREASURE CHEST” TUBE CADDY 
“Presto! And now you see the 
ever-popular RCA ‘Treasure 
Chest’ Tube Caddy. It’s ex 
ceptionally strong yet light 
weight, and holds over 260 


tubes.” 


Remember, these valuable >A 
Service aids are designed to make 
your WOrkK aster and easier—and 
you know that st service means 
satisfied customers. To find out how 
you can get these helpful items, 
check with your Authorized RCA 
Electron Tube Distributor. And tell 
him the Wizard sent you!” 





-Symbol of RCAs Continuing Program 
to Make Your Work Faster and Easier. 


ae ee Se 








The Wizard brings with him four of the most 
popular service aids ever offered by RCA. You 
keep asking for them, so here they are... 


























And finally, the RCA TV- 
Toter Handtruck, for safe han- 
| dling of chassis or sets in shop 

RCA TV-TOTER TABLE or home. It’s light and rugged 

Behold the RCA TV-Toter Table—that ...a real time and back-saver!” 
roll a chassis from place a} 

to place. Gives you more Work and j 
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age space in the shop 





RCA Electron Tube Division, Harrison, New Jersey 
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RADIO CORPORATION OF AMERICA 
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DYNAMIC SELF-SERVICE TESTERS 


NEW 


TUBE CHECKER DYNAMIC PICTURE TUBE TESTER 
& CONTINUITY TESTER & REACTIVATOR 


PORTABLE DYNAMIC 
SUPER TESTER 


SEND FOR FREE CATALOG NOW... . Aes shows all GC Electronic Products and Service Aids. 
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t: Rockford, Illinois, 





important NEW 


SAMS BOOKS “ 


Citizens Band Radio Handbook 


by David E. Hicks 


e to Citizens ar 
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ro leshooting and 

e. PLUS VALUI 
extra mat tk ( 


NOW YOU CAN UNDERSTAND RADAR! 


ABC's of Radar 


. by Alan Andrews 
\ mplete, easy-to-understand 
+ ext ation of radar as} rit 
es, how it works, type f 
ystems, radar se8, Microwave 
pri ples intenna systems 
re er and if 1 rs, tuners 
ece r theory and opera 
Want to know more about r 
Pre g f ‘ cK 


reine pe = Caged $195 


SOLVES YOUR VERTICAL-SWEEP TROUBLES! 


101 Key Troubleshooting Waveforms 
for Vertical-Sweep Circuits 


by Robert Middleton 
meer the 4 vert vee 
. t triode 1 
Vo ‘ awtoottl king 
y t ympt« 


NOW COVERS ALL LATEST AGC CIRCUITS! 
Servicing AGC Systems 


by Carter & Lesh 
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HOWARD W. SAMS & CO., INC. 


8 Order from your Sams Distributor today, or 
mail to Howard W. Sams & Co., Inc., Dept. 0-30 
& 1720 E. 38th St., Indianapolis 6, Ind 


ROUBLESHOOTER 


answers your service problems 


Gone—But Not Forgotten 


Eliminator Buzz? 


I 


Creeps Out of Sight 























“PuHoToFACt-like switching on the light in a pitch dark room” 


“Opening a Sams schematic to me is like switching on the light in a 








pitch dark room. It actually pinpoints the ‘needle in the 
haystack'—many times in one minute...| have a complete 
set of PHOTOFACT from the beginning...can't see how 
any technician could possibly do without it...as necessary 
as the VTVM and soldering iron...! would like to 

thank you for having chosen my shop as one of your 








"PEET'’ memberships. I'm grateful...and honored 
my shop and myself measure up to the standards 
you have set in order to qualify.” 


























—Joe Perkins 





Elwood, Indiana 
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Service Technicians! YOU EARN MORE... 
YOU RATE with the public when you own 
the PHOTOFACT service data library! 


You enjoy maximum earnings as the HOW TO STAY AHEAD... 
owner of a complete PHOTOFACT Yes. the truly successful Service 
Service Data Library! It’s inevitable, Technicians are those who own 
because no matter how expert you are, the complete PHOTOFACT Library, 
you can always save more time on who can meet and solve any re- 
any job, get more jobs done daily— at problem—faster and more 
EARN MORE, DAY IN AND DAY OUT... erent ey. ee eee mee ante 
What's more—as the owner of a ing Order Sahaaiietiion with their 
complete PHOTOFACT Library, you Distributors to receive all new 
know your customers’ sets best. You PHOTOFACTSas they are released 
can actually show each customer you monthly. (They're eligible for the 
have the PHOTOFACT Folder covering benefits of membership in PEET, 
his very own set. Result: You command ee ee 
public respect and acceptance which For PHOTOFACT Library Easy-Buy 
Plan details and Standing Order Sub- 
scription, see your Sams Distributor 
earnings for you. today, or write to Howard W. Sams 


M \ trick 
paves the way to more business and 


NOW IS THE TIME TO JOIN 


THE POWERFUL NEW PROGRAM 
FOR QUALIFIED TECHNICIANS | HOWARD W. SAMS & CO., INC. 


| 

lf you now own a PHOTO- | 1728 E. 38th St., Indianapolis 6, Ind. 

FACT Library or plan to own | 

one, yOu Can apply for mem- | 
bership in “PEET." It's the 

first industry program really | 

designed to build powerful | 

public acceptance for the | 

Service Technician who qual- | 

ifies. Builds enviable prestige | 

| 

| 

| 

| 
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Send me full details on the new “PEET" Program 
Include full information on the Easy-Buy Plan and 
Free File Cabinet deal 


i'm a Service Technician full-time part-time 


My distributor is 


and business forits members. 


Benefits cost you absolutely 
nothing if you qualify. Ask 
your Sams Distributor for the 
“PEET" details, or mail cou- 
pon today. 


Shop Name 
Attn 


Address 


City : Zone State 
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CONVERTER 
ENABLES BENCH TESTING 
OF ANY TV RECEIVER 
USING YOUR PRESENT 
SUBSTITUTE 
TV TUBE! 


Meter Shunts 


4 


anchor 
TC-438 
CHECK TUBE CONVERTER 


* This one converter enables 90 
large neck) or 110 small neck 
substitute tubes to check out any 
chassis! 


Checks receivers with duo-decal 
12-pin; RCA 8-pin; Sylvania 7-pin 
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Dynamic Beta’ 


N-CIRCULT, 


Transistor Tester 


Only 


$129.50 
Net 


Measures AC Beta 
Ot out 
IN-CIRCUIT...with 59% Accuracy! 


ré ) r T wit 
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Ask Your HICKOK Distributor For An Demonstration ! 


The HICKOK. § Electrical instrument Co. 
10566 Dupont Ave. ®¢ Cleveland 8, Ohio 





NCW 4-WAY 
POGKET TOOL 


a real “working partner’ 
for removing backs of TV sets 
and installing antennas 
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ELECTRONIC SWITCHES +- VARIABLE RESISTORS - CERAMIC CAPACITORS L — ee 
Fig. 3. Dual bias pack clamps both 


PACKAGED ELECTRONIC CIRCUITS + ENGINEERED CERAMICS sections of AGC line in keyed system 
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Professional Technicians Use CASTLE’S 


Complete 


TV TUNER 
OVERHAUL 





SAME DAY 
SERVICE! 








CAS TL 


TV TUNER SERVICE, INC. 
5710 N. Western Ave. ® Chicago 45, Ill 


136 Main Street © Toronto 13, Ontario 


ALL pecs 
ONE PRIC 


$995 


VHF TUNERS 
UHF TUNERS 


UV Combinations * 


*uUV combination tuner 
must be of one piece con- 
struction. Separate UHF 
and VHF tuners with cord 
or gear drives must be 
dismantied and the defec- 
tive unit only sent in 


on 


Overhauling TV tuners is 
our only business. We 
do not manufacture and 
sell you a so called 
“universal” replacement 
tuner. When the original 
equipment tuner is over- 
hauled by Castle you 
are assured that it will 
fit properly and the 
electrical specifications, 
set by the receiver man- 
ufacturer, will be met 
exactly 
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Ohmmeter Circuit 


TUBE TESTER 





Model 658 Dynamic® Output Type 
Faster, more versatile, more accurate 
Makes more tests than any other tubs 
tester. Meets the needs of every eng! 
neer, lab technician and serviceman 


$189.95 Net 





b ind high se 


OSCILLOSCOPE 


Model 600 Laboratory type, wide 
sitivity operation 

ery indu strial, scientific and 

ipplic ition Ha every pe! 

feature of higher priced 


$335.00 Net 


ALL-NEW 
JACKSON INSTRUMENTS 


fe)ge) sd) co aaliagce(-.e ME-\-) a¥/(e:-mm—evalalleit-lal— 


SINE/SQUARE WAVE OSCILLATOR 


| 605 Precision unit gives both 

nd square wave output for ac 
amplifier circuit checks in hi-fi 

», Video and industrial lab appli 
20 to 200.000 cycle range 


$129.95 Net 


POWER SUPPLY 


Model 607 


tory unit provides 
nd regulated v 
one compact 


$79.95 Net 


ELECTRICAL INSTRUMENT COMPANY 


124 McDonough St., Dayton, Ohio 


In Canada: The Canadian Marconi Co 





Take ‘'Snap-In" Type i 
CHIMNEY MOUNTS and WALL BRACKETS 


for instance 





MAKE IT EASY FOR YOURSELF SN-50 CHIMNEY MOUNT 
. Better for your Customers Two To A 


Insist on mountings and accessories made by 


Sigh fier METAL PRODUCTS CO., INC. 


South River, New Jersey 
PrONEER MANUFACTURER AND OUTSTANDING PRODUCER OF THE FINEST LINE OF ANTENNA MOUNTING ACCESSORIES 
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VG-1 Voltage Gauge 
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sent direct 
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SEND FOR IT! 
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Inductive Winding Tester 
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Howard W. Sams & Co., Inc. 





B&M ELECTRONIC MFG. CO. 


2516 Dodge Avenue 


Fort Waync, Indiana 
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| Other Mercury profit-making instruments 
| © Model 201-F Self © Model 1¢ 


9.P Tube Tester 


MH 
© Model MP-1 Mt 
MT-1 Mult 


SEE THEM AT YOUR LOCAL DISTRIBUTOR OR WRITE FOR CATALOG 


[Tlehciny] & ECTRONICS CORP. 


manufacturers of quality electronic products 
CANADA: Wm. Cohen Ltd., 8900 Park Ave., Montreal 





111 Roosevelt Ave., 
Mineola, N. Y. 


EXPORT: Terminal Radio int., 240 W. 14 St., N.Y., N.Y. 
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From This ONE Low-Cost Generator 


Fig. 2. Signals in RF or IF section can 
be viewed with waveform analyzer 
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RCA WR-64A 
COLOR-BAR /DOT/ CROSSHATCH GENERATOR 
eisai ate oy,*189,50 


SIMPLICITY: Only three operating contr GENERATES: 


Pri RF output 


Color Bar Pattern Ten 
STABILITY: Crystal « 


PORTABILITY: Weighs o1 
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GET ALL THE FACTS ON THE NEW RCA WR-64A 


' 
RCA Electron Tube Division Dept. PF-D 
' Commercial Engineering 

' Harrison, N. J 
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Fig. 3. Analyzer test points in sound- aD LAPT e eeene Soe, ONE 


reproducing system of a TV receiver 





video stages of a receiver. If speaker in the receiver as an indi obtained by sampling the signal at a 


ise one of the flying-spot scan- cating device. For example, one second IF amplifier stage with 


inalyze this section, you probe lead is attached to the un- ring-type pickup probe slipped over 
vitch over to a video-signal grounded end of the volume control, the tube envelope 
You'll find that the instru- and the probe tip is touched to the 


Before we leave this section of the 
will provide an output with plate of the video output tube (test receiver, let's look at the AGC sys- 
positive- or negative-going point J). With the sound IF stage tem. Since trouble in this circuit can 


sync pulses. The polarity to be se- disabled, sync buzz should be heard produce so many different symptoms 


ected will depend, of course, upon in the speaker if the composite video affecting both picture and 


sound, 
the point of signal injection. Through signal is reaching point J there is a real need for a rapid and 


he use of transparent slides, the Another special analyzer permits systematic method of troubleshoot- 
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for convergence adjustments and from the glass envelope of both ferent RF signal levels, monitor 
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One interesting approach to local- This type of analyzer is especially peak-to-peak pulse present on 
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Fig. 2 is the demodulated waveform he major problem in trouble 


Precision-crafted by expert work Compare doors! Open and slam 
men who grind welds marble ours then competitors’. Note 
smooth and finish off all danger our “‘solid’’ sound, balanced ‘“‘feel"’, 
ously sharp tray and shelf edges superior construction, and ‘‘can’t 


i bind", nylon bushings 
Look beyond the price | , 


tag and you'll see why 


Check the styling the mod- 
ern wheelhouse design the 
POWERS flight-swept, tapered rear 


@ You'll find no other body with 
m7 so many features 
Cwveces 


Finest recessed latches on the Concealed fenders with built-in 
market. Fool-proof, safety catches “‘lastability’’ assure at least 10 


make it impossible for doors to fly years of rugged service... truly 
OUTSELLS ALL open in travel your best body buy 
IMMEDIATE DELIVERY! WRITE FOR BULLETIN AND NAME OF DEALER. 
Optional Canopy Top, at left, has 53” floor- 
SERVICE ste) DIES to-roof height. Body is also available with 
compartment-high telescopic roof. 


McCABE-POWERS BODY COMPANY 
5900 N. BROADWAY - ST. LOUIS 15, MO. 
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Your Aerovox Distributor offers you a complete 
line of rugged, dependable ceramic capacitors 
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hi-voltage, and temperature compensating 
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has in store for you next month? tay ond got yams cheten ot Sheee Cee 
° ° premium books free. 

Here’s a preview of just a few of 

the features. 


The : 
The Service Dealer and the CB Market Trowbleshe? 
f i ale 4. tn & o jon Handbook THE 
pleas cosas Moga ate ag TROUBLESHOOTER’S 
a ane meee ee HANDBOOK 
Pinpointing Yoke and Flyback Troubles 


K 


7” in ett INDUSTRIAL 
Noise Inverters in Action SERVICING ELECTRON 
W forn ! ns show what INDUSTRIAL 


ELECTRONICS ee a 


Summary Selecting a CRT Replacement 


| n 


What You Shouid Know About Speakers 


* cneoker 


SERVICING TV 
FROM TUNER 
TO PICTURE TUBE 


or PF REPORTER features you 


Enter my subscription to PF REPORTER 
and send me free book(s) checked. 
3 Years $9.00 2 Years $7.00 
The Troubleshooter's Handbook ) 
] Servicing Industrial Electronics 
(] Servicing TV from Tuner to Picture Tube 
Bill Me [_] Remittance Enclosed 


[1 1 Year $4.00 
Check one for 
each year you 
subscribe 
Extend Present Subscription 
Take this coupon to your distributor, or mail to: Please Check Your 

Howard W. Sams & Co., Inc. 


Business Classification 
2201 E. 46th St., Indianapolis 6, Ind. 


ad > 


() Independent Radio, TY [) Owner, Mgr. 
Serviceman 


C) Retailer with Service (1) Service Mgr. 
Department 


C) Industrial Electronics [-) Employee 
Service 


(] Other (Specify occupation and title) 








BY PAR WORLD’S 
MOST POWERFULY 


SUPER POWERTRON 
with built-in amplifier 
Model SP-44X 
$104.95 list 


Winegard Electronic 


POWER ROM 


TV ANTENNA 


This is the antenna the whole TV industry 
is talking about! 30 elements driving a 
built-in electronic amplifier . . . making 
the Super Powertron by far the world’s 
most powerful TV antenna. Recom- 
mended for extreme distance reception 
or any installation where only the best is 
good enough. You'll be amazed when you 
try one! 


BUILT-IN AMPLIFIER ADDS 
14 DB GAIN TO POWERTON 


and 


ec’ ir 


SEE YOUR DISTRIBUTOR OR WRITE 


Winegard 


ANTENNA SYSTEMS 


WINEGARD CO., 3009-4 Kirkwood Ave., Burlington, lowa 


For further information on any of the following items. circle 
the associated number on the Catalog & Literature Card 


Industrial Pentode (40A 


nd een 
l el 


e Amperex | 


Cone 


Indicating Fuse Holders (41A 


Bussmann I 


Transformers and Coils (42A 
Walsco kK Pik — 


fLECTRONics 
a [xact 


WACO ELICTRONKS MIG CO 
oF OF A RGN ACTORS Mer 


Communications Radio Tubes (43A 


Citizens Band Antenna 
pole 





Citizens Radio (45A 
Tt Citizer Bar R 
H ook t David E. H 
Howard W. Sams 


Stereo Amplifier Kits (46A 
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Business Radio Transceiver (47A 
B 
AM 


Gonset 


B 


pen Gf 
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Flyback Transformers 


Capacitance Slide Rule (49A 


A pocket 7 5 2 
Ohmite 


cago Standard. 


Transistorized Two-Way Radio (50A 
’ | pocket ed Nlotorola 
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TRUST YOUR TV TUNER 
REPAIR and ALIGN to Iw 


24 ir SERVICE (al 


VHF or UHF—ALL _ 


VHF Tuners 
UHF Tuners 
UHF Converters 


UHF.VHF 
Combinations 


OUR GUARANTEED SERVICE 


nspected 
y spected 


FINAL 


IMPORTANT: 


oD WY ELECTRONICS 1539 w. servis avenve 


| CHICAGO 26, ILLINOIS Broadway 4-9757 











SCREW DRIVER SET 


2 interchangeable blades... 


1 


SS — 4” regular and No. 2 Phillips 


, 
A $4 — 


eee aad ‘sq 

A , 

FREE BONY Mies A 

‘ fe j . 
abe: viskios ct 


r—________. “" __} 


oe ‘ oro - + 
~ Na ‘ \ — wag ry 


—- gph ant ' 


CONVERTS ’ 


Carded Display from a ‘Regula e 
No. HW-61 nto a ‘T° Handle ? 


Screw Driver IN 
SECONDS iZ 


“Handi-Angler" 
FREE BONUS Includes: 


A regular $1.00 seller 


os compaut. BY test 
waco reowects compat 


No More ‘Fishing Around” 
For the Right Screw Driver 





See Your Parts Jobber 











VACO PRODUCTS CO., 317 E. Ontario St., Chicago 11, Illinois 


In Canada: Vaco-Lynn Products Co., Lid., Montreal 1, Quebec 
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April, 1961 ANTENNAS AND ACCESSORIES 
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AUDIO AND HI-FI 


iA EICO Ne 


TECHNICAL PUBLICATIONS 
i. | WARD W 


TEST EQUIPMENT 
BUSINESS AIDS 4 


COMMUNICATIONS 


COMPONENTS 





(Lotest +e) tube Test Date) 





RADIOS 


SERVICE AIDS 
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THERE’S ONLY ONE RIGHT WAY 


A fuse caddy for your tube caddy: 18 individual compartments for fingertip selection. The fuse caddy 


is complete with the 15 boxes of fuses required to service 93% of all TV sets. Three spare compartments 


LITTELFUSE oz: Picines, mu. 


are provided for additional fuses of your own selection 











